ABSTRACT -A taxonomic review of the previously named species of the Australian endemic millipede genus Antichiropus Attems is presented. The genus is redefi ned and the existing nine species redescribed with lectotypes designated for seven species. New images of morphological features are included to standardise species descriptions within the genus here, and in future publications. The distribution of each species is documented.
INTRODUCTION
The described paradoxosomatid fauna of Australia is represented by 139 named millipede species in 40 genera (Mesibov 2013b) . Knowledge of the Australian paradoxosomatid fauna is, however, extremely fragmentary and the described species represent only a small fraction of the total number of Australian species: hundreds of undescribed species have been collected in recent surveys (Car 2009; Mesibov 2008 ) and large tracts of Australia remain unexplored for this family of millipedes.
The described fauna of Western Australia (WA) falls into eight genera of which four represent paradoxosomatid species that have been introduced to the region, namely: Akamptogonus novarae (Humbert and de Saussure, 1869) , Orthomorpha coarctata (de Saussure, 1860) , Oxidus gracilis (C.L. Koch, 1847) and Solaenodolichopus pruvoti (Brolemann, 1931) . The remaining four genera, Antichiropus Attems, 1911 , Boreohesperus Shear, 1992 , Helicopodosoma Verhoeff, 1924 and Stygiochiropus Humphreys and Shear, 1993 , with one exception, occur exclusively in WA. Boreohesperus, the only member of the tribe Australiosomatini Brölemann, 1916 in WA, is represented by six species from the Cape Range area and the Pilbara region of the State, including Barrow Island (Car and Harvey 2013) . The remaining genera are of the tribe Antichiropodini Brölemann, 1916 . Helicopodosoma is represented only by H. melas Verhoeff, 1924 , recorded from Kununurra (15°46′S, 128°4′E) and a new species from Mt Hart Station (16°49′S, 124°55′E) (C. Car and M. Harvey, unpublished data) . Stygiochiropus is a troglobitic genus, with all four species occurring only in caves of the Cape Range region near Exmouth (ca. 21°55′S, 114°00′E-22°26′S, 114°07′E) (Humphreys and Shear 1993) . Conversely, the fourth genus, Antichiropus, is diverse, with approximately 160 new species identifi ed (C. Car and M. Harvey, unpublished data) . It is also wide ranging, occurring from the Pilbara region in the north (20°25′S, 118°04′E) to West Cape Howe in the south of WA (35°08′S, 117°36′E) (Figure 20) . One Antichiropus species has also been found in the south-eastern region of WA on the Nullarbor Plain (31°43′S, 127°13′E) but the genus is not found east of this locality, except for a single species, A. mammillifer Jeekel 2006 , found only on the Eyre Peninsula of South Australia (33°49′S, 136°43′E) .
Although the genus Antichiropus is widespread and speciose in the region south of the Kimberley, just nine species have been described (Attems 1911; Jeekel 1982; Shear 1992) . In this paper, we redefi ne the genus and redescribe the existing species, designating lectotypes for seven of those species in accordance with Article 74 of the International Code of Zoological Nomenclature, 4 th edition (1999) . We also include images of various morphological features which occur in Antichiropus species to standardise their descriptions within the genus. Some of these features cannot be discussed in this paper as many specimens of described species are rare, old, damaged or discoloured and cannot be dissected. Terms that are standardised here will be used in a forthcoming paper on Antichiropus species of the Great Western Woodlands area of WA (C. Car and M. Harvey, unpublished data) .
MATERIAL AND METHODS
The material examined for this study is lodged in the Australian National Insect Collection, Canberra (ANIC), California Academy of Sciences, San Francisco (CAS), Naturhistorisches Museum Wien, Vienna (NHMW), South Australian Museum, Adelaide (SAM), Western Australian Museum, Perth (WAM), Museum für Naturkunde, Berlin (ZMB) and the Zoologisches Museum, Hamburg (ZMH).
All gonopods from specimens lodged in the NHMW were originally mounted on slides by Attems with 'gelatin glyzein' but were removed from the slides by NHMW staff by dissolving the mounting medium with warm water. Specimens were subsequently stored in 75% ethanol. Some of the gonopods showed some degree of fl attening and other damage after being removed from the slides. All other material was preserved and examined in 75% ethanol.
Specimens were examined with Leica MZ6 and MZ16A stereo microscopes and the images were generated with a Leica MZ16A automontage imaging system using Leica Application Suite Version 3.7.0 software. Where possible, images of whole specimens were captured fi rst and then various body parts were removed for imaging. A set of images of each gonopod from four orientations (posterior, anterior, medial and lateral) was captured. In most cases, images of lectotype material were generated: where the type material was slightly damaged or gonopods were obscured on the type specimen, other suitable specimens were used for imaging.
Throughout the text and in fi gure captions, WA is used for Western Australia.
TABLE 1
Explanation of terms used in description of Antichiropus gonopod structures.
Structure Abbreviation Explanation Remarks
Coxa C Section of gonopod attached to body.
Prefemur PF Section between the coxa and the upright femorite with many setae; at the base of the femorite and often demarcated from the femorite by a line or fi ssure.
= femur ( Attems 1911) Femorite F Long upright 'stalk' of the telopodite (= solenomere+femorite+prefemur) = tibia (Attems 1911) Solenomere S Curved apical structure of the gonopod, carrying the sperm canal which opens at its tip Main femoral process MFP The process found in all species, arising on the lateral surface of the femorite, just before its apex = c process (Attems) Other femoral processes fp1, fp2 etc Often absent but additional processes near the apex of the femorite = b process (Attems) and tibiotarsus (Shear 1992) Prolongation of femorite prof prolongation of femorite after it leads into the solenomere (Shear 1992) = a process (Attems) Solenomere process sp1 the process (spine or lobe) on the solenomere closest to its tip = d process (Attems) Solenomere process sp2, sp3 etc other processes found on the solenomere and numbered sequentially from the tip to the solenomere base = l process (Attems) 
GONOPOD MORPHOLOGY
The paradoxosomatid gonopod is the single most reliable morphological feature used to separate species but there is no standardised terminology for describing polydesmidan gonopods (Jorgensen and Sierwald 2010; Rowe and Sierwald 2006) . Here, we have largely followed Car and Harvey (2013) in labelling the main structures of the gonopod. Attems (1911) adopted a system of labelling gonopodal processes with letters when describing the genus Antichiropus. These processes vary in number among species; there may be one, two or three processes 'of indeterminate identity' (Shear 1992) arising near the distal end of the Antichiropus femorite and these were labelled 'a', 'b' and 'c' by Attems. According to Shear, process 'a' appears to be a prolongation of the femorite, 'b' is the tibiotarsus as identifi ed by Jeekel (1968) and 'c' is a femoral process. In addition, there may be several other processes present on the solenomere, labelled 'd' and 'l' by Attems. The labelling of processes on the gonopod using Attems' notation has been abandoned in this paper. For clarity, sections of the telopodite used in species descriptions have been given standardised abbreviations ( Figure 1 ) and are explained and compared with Attems' notation (Table 1) . Thus, the gonopod coxa is labelled C, the prefemur = PF, the femorite = F, the main lateral femoral process = MFP, other femoral processes = fp1, fp2 etc., prolongation of the femorite (WAM T42304) showing the different regions referred to in species descriptions. Abbreviations: C, coxa; F, femorite; fp1, femoral process; MFP, main femoral process; PF, prefemur; prof, prolongation of femorite; S, solenomere; sp1, 2 and 3, solenomere processes. Scale bars = 0.5 mm.
= prof, the solenomere = S and any process on the solenomere = sp1, sp2, sp3 etc., numbered sequentially from solenomere tip to base. Processes are numbered for convenience: we do not imply necessarily that those processes with the same numbers across species are homologous.
While it is mainly variations in gonopod structure that are used for species differentiation, other characters can be used, in conjunction with gonopod features, to assist in Antichiropus species characterization. These may include: colour patterns ( Figure 2) ; general body length and width, both of which appear to be relatively uniform among adults of each species, although females are usually slightly broader than males within species; the appearance of the body ring waist (constriction behind the fusion of prozonite and metazonite) ( Figure  3) ; collum length (a) as a proportion of head length (b) ( Figure 4) ; the shape of the sternal lamella (a fl angelike structure on the sternum of the fi fth body ring in males) (Figures 5, 6) ; the presence/absence of sternal cones ( Figure 5 ); and the shape of the midbody anterior spiracles (Figure 7 ).
We have termed the anterior view of the head as the 'face'. The face may be either narrow, when the cardines and stipites are clearly visible when viewed anteriorly ( Figure 8B ), or broad, when the cardines are at least partially obscured by the 'cheeks' measured at their widest point (c) ( Figure 8A ). We have used Mesibov's notation (2013a) in referring to the spacing between antennal sockets (s) which varies from species to species, and is usually compared with the antennal socket diameter (d) (Figures 8A, 8B) . Attems, 1911 , by subsequent designation of Brölemann (1916) .
TYPE SPECIES

Antichiropus variabilis
DIAGNOSIS
The genus Antichiropus is most similar to the genus Notodesmus Chamberlin, 1920 and to several other undescribed genera that occur in Queensland and Victoria in Australia: the gonopod of each comprises a long femorite and a long free solenomere, as do most members of the Antichiropodini (Brölemann 1916; Jeekel 1968 ) but additionally, each has a solenomere that is long enough to curl into a semicircle. Each may have one or more processes on the femorite and solenomere, but Antichiropus may be distinguished by a unique combination of four gonopodal features. Firstly, the solenomere is remarkably long in Antichiropus: it is generally as long as the femorite and coiled into a complete circle, or more, in nearly all species. Secondly, the solenomere is characterised by the presence of one or more processes or 'lappets' on its length (Jeekel 1965) . All Antichiropus species carry one process, namely, the solenomere process 1 (sp1) in the apical third of the solenomere and on its inner surface (probably Attems''d') . This last feature alone distinguishes Antichiropus from the superficially similar genus Notodesmus which lacks any process at the solenomere tip (Chamberlin 1920; Jeekel 1979) . Thirdly, although there may be between one and three processes present on the femorite of the Antichiropus gonopod, all species carry a large pointed prominent process arising on the lateral surface of the femorite, close to its tip, but not at its apex (Attems' 'c' process) called here the main femoral process (MFP). Finally, the sperm canal bends at a right angle at the tip of the femorite before continuing on the solenomere; this characteristic can be used in conjunction with the other features as diagnostic of the genus (e.g. Figure 1 ).
DESCRIPTION
Broadly, the general body features of the genus include: 20 body segments, each smooth and unsculptured, generally with distinct waist between prozonite and metazonite; transverse cross impressions on sternites deeper than longitudinal; paranota absent, poorly developed or small; normal pore formula; legs and antennae with no remarkable features; and legs of moderate length, approximately equal to the length of 1 to 2 mid-body rings. The genus is only defi nitively characterised by features of the gonopod: coxa generally broad and robust; prefemur sub-globose, with distinct line where prefemur joins femorite; femorite long, with prominent process present apically on lateral surface; solenomere long, usually curled into a circle and always with a process between midpoint and tip, usually closer to tip. Attems (1911) commented that Antichiropus was characterised by the nature of the solenomere on the male gonopod, although it appears that he did not describe the distinguishing characteristic. The entire gonopod, including the solenomere, remains the single most important structure in differentiating between genera and separating species. Body characters within Antichiropus vary from species to species: although there are some that are consistent within a species, they are not necessarily particular to any one species and occur randomly in various species within the genus.
REMARKS
Antichiropus variabilis Attems, 1911
Figures 7C, 9, 10, 21 Antichiropus variabilis ingens Attems, 1911: 171, Figures 26, 27, 28 . Attems: Brölemann, 1916 
Antichiropus variabilis
Other material
For all other specimens of A. variabilis examined, see Appendix 1. 
DIAGNOSIS
This species is distinguished by size and colour and its gonopod structure. Antichiropus variabilis and A. mammillifer are by far the largest known Antichiropus species but are widely separated in distribution (Figures 21, 25) . A. variabilis is usually noticeably lighter coloured than other species (Figures 9, 10) . The gonopod has a characteristic long tapering solenomere held at right angles to the femorite ( Figure 10C , D) and often curling back on itself when viewed medially. There are two small processes close to the rounded tip of the solenomere ( Figures 10C, D) . The main femoral process is upright, relatively short, tapering to a slender point, while the prolongation of the femorite is a large broadbased curved process ending in a sharp point ( Figure  10E , F): the two processes appear to curve away from each other and the gonopod midline when viewed anteriorly ( Figure 10D ).
DESCRIPTION
Male (lectotype)
Body approximately 35 mm long; midbody ring approximately 3.5 mm wide with a distinct waist between prozonite and metazonite of similar width. Colour (of lectotype ♂) bleached in alcohol ( Figure  10A , B) but a uniform light chestnut brown when alive ( Figure 9) ; legs with coloration similar to that of body. Paranota absent. Sternites, other than those of the 5th body ring, with no noticeable features; sternite of 5th body ring without obvious processes/tubercles; sternal lamella broad, with distal edge wider than base. Anterior spiracles at midbody prominent, folded ( Figure 7C ). Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face broad, the cardines partially obscured by the 'cheeks' when animal is viewed 'face on'; distance between antennal sockets (s) approximately 1.5 x width of antennal socket (d) (Figure 8 ). Antennae of moderate length, extending approximately to fi rst body ring behind collum, and approximately uniform in width, the 6th antennomere of similar size to proximal ones, antennomeres relatively robust. Collum 0.8 x as long as head (in lateral view) ( Figure 10A ). Paralectotype ♂ (WAM T266): Gonopods of medium length, extending to posterior edge of 5th body ring; coxa (C) stockier, shorter than femorite; prefemur (PF) considerably shorter than femorite, ovoid; femorite (F) contributing to approximately two thirds or more of the total vertical height of the acropodite, and of similar thickness along its length; main femoral process (MFP) relatively short, thick at base, becoming more slender towards pointed tip, relatively slender when viewed laterally, but of similar shape to the prolongation of femorite (prof) when viewed anteriorly; prof large, broad-based, curved, sharply pointed; solenomere (S) moderately long, noticeably much more slender in apical third, held at right angles to femorite and curling back on itself; solenomere tip rounded and fl attened; solenomere processes (sp1 and sp2) near tip of solenomere, small, pointed, upright, on opposite edges ( Figures 10C-F) .
Female
Body colour light chestnut brown, similar to ♂ in overall appearance, but generally slightly broader when viewed dorsally (approximately 4 mm wide) and sometimes shorter.
REMARKS
Originally, A. variabilis was divided into two subspecies by Attems. Chamberlin (1920) suppressed the subspecies name A. variabilis ingens as a synonym of A. variabilis sens. str.
The gonopod of A. variabilis has been shown to vary in details of its structure among isolated geographic populations (Wojcieszek and Simmons 2012) but is still easily separated from those of other species. Antichiropus variabilis is one of the very few widespread species of the genus, with a distribution stretching from New Norcia (34°54′50″S, 116°18′54″E) in the north (WAM T127011) to Shannon State Forest (34°43′10″S, 116°31′02″E) in the south (WAM T54836) ( Figure 21 ). One study examined how the processes of the gonopod interact with the female genitalia in copulo (Wojcieszek et al. 2012) . Wojcieszek et al. (2011) dubbed this species the marri millipede as it is almost always collected in marri (Corymbia calophylla) leaf litter.
Antichiropus fossulifrons Attems, 1911
Figures 11, 21
Antichiropus fossulifrons Attems, 1911: 176, Figures 37, 38 . 
MATERIAL EXAMINED
Other material
There are no known additional specimens.
DIAGNOSIS
This species of Antichiropus is recognisable by the combination of a notched femorite ( Figures 11E, F ) and the unique shape of the solenomere tip which is broadly fl attened and carries a lobe like process ( Figure 11E ).
DESCRIPTION
Male (lectotype)
Body approximately 20 mm long; midbody ring approximately 2 mm wide with distinct waist between prozonite and metazonite of similar width. Colour (of lectotype ♂) bleached in alcohol but with distinct broad pale dorsal stripe running length of body (e.g. Figure 2F , Figure 11B) ; legs with coloration similar to that of body. Paranota on all but fi rst few body rings present only as slight protuberances. Sternites, other than those of the 5th body ring, with no noticeable features; sternites of 5th body ring without obvious processes/tubercles; sternal lamella broad, helmet shaped (e.g. Figure 6F ). Anterior spiracles at midbody fl at (e.g. Figure 7A ). Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face narrow, the cardines and stipites clearly visible when the animal is viewed 'face on'; distance between antennal sockets (s) approximately 1.5 x width of antennal socket (d) (Figure 8 ). Antennae of moderate length, extending approximately to first body ring behind collum, and approximately uniform in width, the 6th antennomere only slightly wider than proximal ones, antennomeres relatively robust ( Figures 11A, B) . Collum 1 x as long as head (lateral view). Gonopod (removed from original slide and hence compressed antero-posteriorly) of medium length, extending to posterior edge of 5th body ring; coxa (C) stouter, shorter than femorite, with noticeable ridge on anterior surface; prefemur (PF) considerably shorter than femorite, ovoid; femorite (F) contributing to approximately two thirds or more of vertical acropodite height, upright, and of similar thickness along length, with distinctive notch (n) visible in apical third; main femoral process (MFP) long (as long as one quarter or more of solenomere length), slender, pointed, spear or fl ame shaped; second femoral process (fp1) present, arising close to solenomere base, pointed, banana shaped; prolongation of femorite apex (prof) present, sharply pointed; solenomere (S) long enough to form more than one loop or circle, generally as thick as femorite, but of variable thickness; solenomere tip with single broadly fl attened end with serrations; solenomere process (sp1) near solenomere tip, prominent, lobe-like; not pointed ( Figures 11C-F) .
Female
Bleached in alcohol but a broad, pale dorsal stripe discernible; similar in general appearance, size and dorsal width to ♂.
DISTRIBUTION
This species is known only from Yalgoo ( Figure 21 ).
REMARKS
The NHMW collection consists of 1 ♂, 1 ♀ and 1 set of unattached gonopods from Yalgoo. It is likely that the separate gonopods belong to the male paralectotype housed in the ZMB, since the paralectotype was collected with the lectotype and has since had its gonopods dissected out and removed from the ZMB collection. The Eradu specimens in the ZMH are clearly of a different species from A. fossulifrons. We collected Antichiropus specimens at Eradu but did not fi nd A. fossulifrons but found a previously undescribed species. It appears that this new species is similar in colour to A. fossulifrons in that both have broad, pale, longitudinal dorsal stripes on their bodies. There are, however, a number of similarly marked species from Geraldton on the coast to Yalgoo in the east, so it seems likely that Attems (1911) identifi ed the Yalgoo and Eradu specimens as the same species on the basis of colour, since he did not have males from both localities. Attems could not have been aware of the diversity of Antichiropus species in the region, nor of the limited distributions of most species: one could speculate that he believed the two localities were close enough together to share one species, when they are actually 170 km apart.
As the type series of A. fossulifrons consists of two different species, we have selected a lectotype male from Yalgoo to stabilise its taxonomy as demanded by Article 74 of the International Code of Zoological Nomenclature (1999).
Antichiropus humphreysi Shear, 1992
Figures 4, 12, 24
Antichiropus humphreysi Shear, 1992: 782, Figure 2 . 
MATERIAL EXAMINED
DIAGNOSIS
Antichiropus humphreysi may be distinguished by the extreme elongation of the solenomere, described by Shear (1992) as twice as long as the remainder of the acropodite (Figures 12C, D) . The solenomere also has a characteristic fl attened tip and a closely associated fl attened solenomere process ( Figure 12E ). In addition, the prolongation of the femur is broad and bulbous ( Figures 12C-F) and the coxa has a noticeable shelf on the anterior surface ( Figure 12E ).
DESCRIPTION
Male and Female
For a verbal description see Shear (1992) . Figures 12C-F are new images of the gonopod originally illustrated in Figure 2 (Shear 1992). Figures 12A-B illustrate the whole specimen and its dorsal view for the fi rst time.
DISTRIBUTION
This species is restricted to the Cape Range region of WA (Figure 24) .
Antichiropus mammillifer Jeekel, 1982
Figures 5B, 13, 25 Antichiropus mammillifer Jeekel, 1982: 122, Figure 1 .
MATERIAL EXAMINED
Holotype
Australia: South Australia: ♂, Poochera [34°43′S, 134°50′E], burnt out of Spinifex, 14 June 1956, G.F. Gross (SAM OM1389).
Paratype:
Australia: South Australia: 1 ♂, without data (SAM E220) (not examined). 
DIAGNOSIS
The gonopods of this species are very similar in shape to those of an undescribed Antichiropus species found on the edge of the Nullarbor Plain in WA (C. Car and M. Harvey, unpublished data) except that A. mammillifer is much larger both in body and gonopods. The solenomere of A. mammillifer possesses a broad spoon shaped tip ( Figures 13E, F) as do several other undescribed WA species, but the gonopod of A. mammillifer also carries a large curved bulbous femoral process (prof) that ends in a long sharp point (Figures 13D, E) . The main femoral process (MFP) on the gonopod is serrated along one edge ( Figure 13E ). Antichiropus mammillifer also has well developed sternal processes (cones) on the fi fth body ring ( Figure 5B ).
DESCRIPTION
Male
For a verbal description see Jeekel (1982) . Figures  13D-G are new images of the gonopod originally illustrated in Figure 1 (Jeekel 1982) . Figures 13A-C illustrate the whole specimen and its dorsal view for the fi rst time.
Female
Unknown.
DISTRIBUTION
This species is restricted to the Eyre Peninsula region of South Australia (Figure 25 ).
REMARKS
This is the only species of the genus Antichiropus that has been found outside WA. It is also one of the largest millipedes in this genus ( Figures 13A-C Figures 14, 23 Antichiropus minimus Attems, 1911: 173, Figure 31 .
Antichiropus minimus Attems, 1911
MATERIAL EXAMINED
Lectotype (new designation)
Australia 
Other material
DIAGNOSIS
This species is by far the smallest in the genus. It has a relatively simple gonopod with a curved pointed main femoral process, the prolongation of the femorite pointed and broadly triangular, and the solenomere tip with a small spine-like process ( Figure 14D ).
DESCRIPTION
Male (lectotype)
Body approximately 10 mm long; midbody ring approximately 1 mm wide with less pronounced waist between prozonite and metazonite of similar width. Colour (of lectotype ♂) bleached in alcohol; legs with coloration similar to that of body. Paranota on all but fi rst few body rings absent ( Figure 14B ). Sternites, other than those of the 5th body ring, with no noticeable features; sternites of 5th body ring without obvious processes/tubercles; sternal lamella seemingly rounded (e.g. Figure 6 ). Anterior spiracles at midbody indistinct. Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face relatively broad; distance between antennal sockets (s) approximately 2.25 x width of antennal socket (d) (Figure 8 ). Antennae of moderate length, extending approximately to fi rst body ring behind collum, antennomeres similar in width and relatively robust ( Figure 14A ). Collum 0.75 x as long as head (in lateral view). Gonopods of medium length, extending to posterior edge of 5th body ring; coxa (C) much more robust, probably longer than femorite; prefemur (PF) somewhat shorter than femorite, ovoid; femorite (F) contributing to approximately two thirds or more of vertical acropodite height, upright, relatively slender at base, thickest at mid length and becoming thinner again at apex; main femoral process (MFP) relatively short, slender, pointed, held at an angle of approximately 45° to the femorite; prolongation of femorite apex (prof) present on specimen as broadbased, triangular pointed structure but on slide preparation, no obvious prof; solenomere (S) relatively short, held in short spiral; solenomere tip with single apparently rounded end; solenomere process (sp1) near solenomere tip, short, spine-like ( Figures 14C-E) .
Female
REMARKS
Only two images of the lectotype gonopods could be taken as they are in situ and could not be dissected from the body. These images do not correspond to the diagram in Attems' paper because no prolongation of the femur on the lectotype gonopod is evident. All existing specimens are, however, tiny and badly damaged. The slide preparation of the paralectotype gonopod clearly shows the femur prolongation but has fl attened the structure so it is diffi cult to describe, particularly as no new specimens have been found. This species has been recorded from Mundaring Weir and Jarrahdale, approximately 60 km to the SSW (Figure 23) . With a few notable exceptions, described in this paper, most Antichiropus species have very small species ranges (Harvey, 2002) . Since A. minimus is a tiny species, we believe that records of its relatively wide distribution should be viewed with caution. Further, if another specimen from Yallingup does exist, it is highly unlikely that it represents A. minimus, as this locality is approximately 220 km SW of Jarrahdale. Only the collection of more specimens would resolve the issue of whether the existing specimens are correctly labelled and/or identifi ed.
Mesibov (2013b) 
Other material
DIAGNOSIS
Antichiropus monacanthus may be recognised by a combination of features: a very long, straight femorite and a solenomere tip that tends to an apical point with small serrations. In addition, the solenomere process is large and pointed with a broad base, forming a clawlike shape (Figures 15D, F) with an extra small pointed process at its base. The main femoral process is long, relatively slender and pointed and extends at 45 degrees from the femorite (Figures 15C-F) .
DESCRIPTION
Male (lectotype)
Body approximately 35 mm long; midbody ring approximately 3 mm wide with distinct waist between prozonite and metazonite; metazonite wider than prozonite. Colour (of lectotype ♂): probably bleached in alcohol ( Figure 15A) ; legs with coloration similar to that of body. Paranota on all but fi rst few body rings absent. Sternites, other than those of 5th body ring, with no noticeable features; sternites of 5th body ring without obvious processes/tubercles; sternal lamella broad, mushroom shaped. Anterior spiracles at midbody prominent, folded. Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face narrow, cardines and stipites clearly visible when animal is viewed 'face on'; distance between antennal sockets (s) approximately 2.5 x width of antennal socket (d) (Figure 8) . Antennae of moderate length, extending approximately to first body ring behind collum, not obviously clavate, 5th and 6th antennomeres only slightly wider than proximal ones, antennomeres relatively robust. Collum 1x as long as head (in lateral view) (Figures 15A, B) . Gonopods of medium length, extending to posterior edge of 5th body ring; coxa (C) stouter, shorter than femorite, with noticeable ridge on anterior surface; prefemur (PF) considerably shorter than femorite, ovoid; femorite (F) contributing to approximately two thirds or more of vertical acropodite height, upright, and thickening towards its apex; main femoral process (MFP) long (as long as one quarter or more of solenomere length), slender, pointed; second femoral process (fp1) absent; prolongation of femorite apex (prof) absent; solenomere (S) relatively short, forming a circle, much thinner than femorite, and of similar thickness along its length; solenomere tip pointed, with serrations; solenomere process (sp1) in apical third of solenomere, prominent, pointed, curved, broad; a second solenomere process (sp2) at base of main solenomere process, small, pointed (Figures15C-F).
Female
It seems likely that there is no female specimen available.
REMARKS
The NHMW collection consists of 1 ♂, 1 set of unattached gonopods removed from a slide and 1 gonopod, all from Wooroloo ( Figure 22 ). It is likely that the separate pair of gonopods belong to the lectotype ♂ with which they are housed, and that the single gonopod belongs to the paralectotype ♂ collected with the lectotype and housed in the ZMH. It is unlikely that the paralectotypes housed at the ZMH and WAM from Dirk Hartog Island and that kept at the ZMB from Tamala are the same species as A. monacanthus as both localities are at least 800 km NNW of the type locality (Wooroloo). These specimens are either female or juvenile. To date, no further specimens have been collected from Wooroloo despite repeated attempts. 
Antichiropus nanus Attems, 1911
DIAGNOSIS
This small species ( Figures 16A, B) is different because it has two processes near the tip of the gonopod solenomere, the smaller of which is divided into two distinct pointed branches, a distinctively shaped main femoral process (Figures 16C, D) and a large broadbased prolongation of the femur, leaf like in shape and broadly pointed at its tip ( Figures 16C-F) .
DESCRIPTION
Male (lectotype)
Body approximately 18 mm long; midbody ring approximately 1.7 mm wide dorsally, with less pronounced waist, prozonite and metazonite of similar width. Colour of lectotype ♂ bleached in alcohol; of recent specimen (WAM T126103) dark brown ( Figures  16A, B) ; legs with coloration similar to that of body. Paranota on all but fi rst few body rings absent. Sternites, other than those of the 5th body ring, with no noticeable features; sternites of 5th body ring without obvious processes/tubercles: sternal lamella square. Anterior spiracles at mid-body prominent, folded. Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face narrow, the cardines and stipites clearly visible when the animal is viewed 'face on'; distance between antennal sockets (s) approximately 1.5 x width of antennal socket (d) (Figure 8 ). Antennae of moderate length, extending approximately to the fi rst body ring behind collum, not obviously clavate, 5th and 6th antennomeres only slightly wider than proximal ones, antennomeres relatively robust. Collum 0.75 x as long as head (in lateral view) (Figures 16A, B) . Gonopods of medium length, extending to posterior edge of 5th body ring. Coxa (C) broader, stouter than femorite, with no noticeable processes; prefemur (PF) considerably shorter than femorite, ovoid; femorite (F) contributing to approximately two thirds or more of total vertical height of acropodite, upright, and of similar thickness along length; main femoral process (MFP) thick and long, at least half as long as solenomere, pointed, but not spine like, hatchet shaped; second femoral process (fp1) absent; prolongation of femorite apex (prof) present, large, broad at base, fl attened, triangular in medial view; solenomere (S) relatively short, forming a circle, much more slender than femorite, thickest at base, thinner midlength, becoming thicker again at tip; solenomere tip with no serrations, single fl attened, rounded end; solenomere process 1 (sp1) in apical third of solenomere, prominent, pointed, upright, slender; second solenomere process (sp2) in apical third of solenomere, prominent, pointed with two branches (Figures 16C-F) .
Female
Probably unknown (see Remarks).
DISTRIBUTION
This species is confi ned to an area south of Perth near Boyanup (Figure 22 ).
REMARKS
It is unlikely that the ♀ collected from Yallingup is the same species: the distance between Yallingup and Boyanup is 90 km and there have been no males of the species collected to confi rm the Yallingup identifi cation. Images were taken of recently collected specimens as the type material is in poor condition.
Antichiropus sulcatus Attems, 1911
Figures 17, 22
Antichiropus sulcatus Attems, 1911: 177, Figures 39-41 .
MATERIAL EXAMINED
Lectotype (new designation)
DIAGNOSIS
Antichiropus sulcatus has a distinctive prolongation of the femorite that carries a sharp point at its tip and appears as an asymmetrical leaf shape when viewed posteriorly and anteriorly ( Figures 17D, E) . In addition, the fi rst solenomere process occurs almost halfway down the length of the solenomere as a broad short point where the solenomere thickens ( Figure 17E) . A second solenomere process occurs almost at the base of the solenomere but varies in size from a noticeably broad point to just a protuberance ( Figure 17F ).
DESCRIPTION
Male (lectotype)
Body approximately 25 mm long; midbody ring between 2.0-2.5 mm wide with distinct, lightly beaded waist between prozonite and metazonite of similar width. Colour (of lectotype ♂): bleached in alcohol, but more recent specimens show variation in colour from uniform dark brown (WAM T72030) to dark brown with pale longitudinal dorsal stripes (WAM T72024) ( Figure 17B, C) ; legs with coloration similar to general body colour. Paranota on all but fi rst few body rings present only as slight protuberances. Sternites, other than those of 5th body ring with protuberances on some anterior sternites; sternites of 5th body ring without obvious processes; sternal lamella broad, square tending towards helmet shaped (e.g. Figure 6F ). Anterior spiracles at midbody, fl at, folded (e.g. Figure  7B ). Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face very narrow, the cardines and stipites clearly visible when the animal is viewed 'face on'; distance between antennal sockets (s) approximately 1 x width of antennal socket (d). Antennae of moderate length, extending to fi rst body ring behind collum, antennomeres of similar width to each other and relatively robust. Collum 0.75 x length of head ( Figure 17A ). Gonopod (removed from slide and hence compressed antero-posteriorly) of medium length, extending to posterior edge of 5th body ring; coxa (C) stouter but of similar length to femorite, with noticeable ridge on anterior surface; prefemur (PF) considerably shorter than femorite, ovoid; femorite (F) contributing approximately two thirds or more of vertical acropodite height, upright and thickening slightly towards apex; main femoral process (MFP) very long, at least half solenomere length, relatively slender, pointed, spear shaped; other femoral processes absent; prolongation of femorite (prof) present, large and leaf like with pointed apex; solenomere (S) relatively short, forming circle, generally more slender than femorite and thickest midway along its length; solenomere tip f lattened; solenomere process (sp1) positioned approximately halfway along solenomere length, prominent, short, pointed, arising at thickest point of solenomere; solenomere process 2 (sp2) situated near base of solenomere, generally a stout, short point but may vary and appears to be absent in some specimens ( Figures 17D-G) .
Female
Recently collected female specimens show a similar variation in colour to the males, from uniform dark brown (WAM T72030) to dark brown with pale longitudinal dorsal stripes (WAM T72022); similar in length to males (approximately 25 mm) but wider dorsally (2.5 mm and wider).
DISTRIBUTION
This species has been recently found near Eneabba ( Figure 22 ). The original specimens were labelled Guildford, but as no further specimens have ever been collected in this area, we consider this record to be doubtful (see Remarks).
REMARKS
The NHMW and ZMB collections consist of identifiable males all labelled as collected from Guildford, near Perth in WA. No further specimens have been collected from this locality, but a number of specimens from the same species have been collected recently from Eneabba and vicinity, approximately 300 km north of Guildford, but not from the intermediate area. Although Michaelsen and Hartmeyer did not visit the Eneabba area, we believe that the Guildford specimens are incorrectly labelled. Attems, 1911 Figures 5A, 18, 19, 23 Antichiropus whistleri Attems 1911: 174, fi gures 32, 33.
Antichiropus whistleri
MATERIAL EXAMINED
Lectotype (new designation)
Australia : 
Other material
For all other specimens of A. whistleri examined, see Appendix 2.
DIAGNOSIS
This species may be distinguished by the long straight gonopodal femorite that extends into a large and broadly rounded process with slight striations at the tip ( Figures  19A, B) and by the presence of a distinctive second solenomere process that characteristically bends back on itself in the apical third of the solenomere, almost like a turned back claw ( Figures 19A, B) .
DESCRIPTION
Male (lectotype)
Body 25-30 mm long; midbody ring approximately 2.5-3 mm wide with a lightly beaded distinct waist between prozonite and metazonite of similar width. Colour (of lectotype ♂) bleached by alcohol, but when alive, can vary from uniformly dark (WAM T130172) in specimens from the Perth area to dark with two pale dorsal stripes running the length of the body (WAM T126884) in specimens in the northernmost limits of the species range ( Figures 18A, B) ; legs with coloration similar to that of general body. Paranota absent. Sternites, other than those of the 5th body ring, with no noticeable features; sternites of 5th body ring without obvious processes/tubercles; sternal lamella broad, square. Anterior spiracles at midbody prominent, folded. Head smooth, without noticeable sculpturing. Frons smooth, with some setae. Face broad, the cheeks at least partially obscuring the cardines, when viewed 'face on'; distance between antennal sockets (s) approximately 2 x width of antennal socket (d) (Figure 8 ). Antennae of moderate length, extending approximately to the fi rst body ring behind collum, the 5th and 6th antennomeres only slightly wider than proximal ones, antennomeres relatively robust. Collum 1 x as long as head (in lateral view) ( Figures 18A, B) . Gonopods of lectotype ♂ damaged. Male (WAM T53595): gonopods of medium length, extending to posterior edge of 5th body ring; coxa (C) stouter, and shorter than femorite, with noticeable ridge on anterior surface; prefemur (PF) considerably shorter than femorite, ovoid; femorite (F) contributing to approximately two thirds or more of the total vertical height of the acropodite, upright, and thickening towards its apex. Main femoral process (MFP) long (as long as one quarter or more of solenomere length), pointed, but not spine-like, spear or fl ame shaped. No other femoral processes. Prolongation of femorite apex (prof) present, large, broadly triangular; solenomere (S): long enough to form more than one loop or circle, generally more slender than femorite; solenomere tip single, fl attened, with no serrations. Solenomere process 1 (sp1) closer to tip than base, prominent, pointed, curved, slender; second solenomere process (sp2) in apical third of solenomere, prominent, pointed, reminiscent of an extended thumb ( Figures 19A-D) .
Female
Colour, as with males, can vary from uniformly dark (WAM T73389) in specimens from the Perth area to dark with two pale dorsal stripes running the length of the body (WAM T126884) in specimens in the northernmost limits of the species range: of similar size to male, but slightly broader when viewed dorsally (3 mm and wider).
REMARKS
The lectotype of A. whistleri has damaged gonopods and those of the male paralectotype cannot be dissected from the body for detailed examination; a more recently collected specimen (WAM T53595) has been used for three of the four gonopod illustrations instead. Attems (1911) lists a specimen of this species from Brancaster in the upper Blackwood district. It is likely that this specimen (ZMH) has been incorrectly identifi ed as, even after extensive surveys, no specimens of A. whistleri have been found south of the Swan River which fl ows through the city of Perth in WA (c. 32° 03′S, 115° 44′E) and Brancaster is 220 km south of the Swan River. The specimen has one missing gonopod and the remaining gonopod (in situ) is obscured by the specimen's curled body such that the species cannot be positively identifi ed. A paralectotype is also listed from Rottnest Island. No A. whistleri specimens have been collected from this island, although there is a different widespread undescribed species there (C. Car and M. Harvey, unpublished data) . This paralectotype specimen is purportedly a female, but has disintegrated into tiny fragments and is impossible to identify with any certainty. The label accompanying this specimen states that the collection date was 6-13. X.1905, but Michaelsen and Hartmeyer (1907) recorded it as 6-13. IX. of that year, which appears to be the correct date. Attems (1911) also listed two specimens collected at the same time as the lectotype from Buckland Hill, under the manuscript name of Antichiropus 'michaelseni' (NHMW8071, 8072). The gonopods of NHMW8071 have been examined and are those of A. whistleri: those of NMHW8072 have been mounted on a slide which is now damaged. It seems likely that they also belong to A. whistleri.
DISTRIBUTION
Antichiropus whistleri is a widespread species, ranging from 30°35′S to 32°03′S and from 115°22′E to 115°54′E (Figure 23 ). No specimens have been found south of the Swan River, WA.
DISCUSSION
Although only nine Antichiropus species have been named in previous taxonomic work (Attems 1911; Jeekel 1982; Shear 1992) , of which A. mammillifer is the only species known to occur outside WA, we are now aware of 160 new Antichiropus species in WA. Like most paradoxosomatids (Car 2010; Kime and Golovatch 2000) Antichiropus species have limited powers of dispersal and conservative ecological requirements. In addition, due to the semi-arid nature of much of WA, the above-ground activity of most Antichiropus species is limited to a very small window of opportunity when there is suffi cient moisture for them to forage and mate. Antichiropus species are, consequently, short-range endemics with very small distributions (Harvey 2002 ). The genus is, therefore, species rich, and the gaps in the Antichiropus distribution map (Figure 20) suggest that more species are likely to be discovered. This paper was prepared to provide moder n redescriptions and images of the nine previously named species, and to stabilise the type localities of the seven species described by Attems (1911) which were uncertain due to his (sometimes erroneous) inclusion of females from different localities to that of the males. In addition, a redefi nition of the genus Antichiropus has been provided: this should form the basis for many more new Antichiropus species descriptions. A second paper is already in preparation to describe 30 new species from the Great Western Woodlands region of WA (C. Car and M. Harvey, unpublished data) .
FIGURE 20
Recorded distribution of the genus Antichiropus in Australia (sites represented by black dots). 
FIGURES 21-25
